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The Effect of Probiotic Administration on the Modulation of 
Subgingival Bacteria in Patients with Gingivitis 
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Hamdoon consumption on gingivitis and to assess its impact on the 
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Material and Methods: the study is a randomized 
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Accepted 6" May 2023, roups: 15 patients test group suffered from gingivitis 
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who administered probiotic two oral tablets per day 
containing different probiotic bacterial strains for 20 
days and 15 individual control group administered a 
placebo tab that resemble the probiotic tab. Clinical and 
microbiological examinations were carried out for 20 
days at three stages: (0 day 10 days and 20 days). 
clinical examination included measurement of gingival 
(GI) &plaque (PI) indices microbiological examination 
by counting sub-gingival bacteria at the three stages 
follow up, the study was approved by the Research 
Ethics Committee of College of Dentistry University of 
Mosul with the reference number  UoM. 
Dent/H.OM.61/22. Subjects attending the Faculty of 
periodontal disease, University of Mosul, College of 
Dentistry (Mosul, Iraq), from February to November 
2022 were screened. 
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Result: Fredmans showed that there was no significant 
difference between the mean plaque & gingival indices 
(0.557, 0.078) respectively for control group conversely 
for test group who received probiotic supplement 
showed significant difference between the mean plaque 
& gingival indices (0.000, 0.000) after the follow up 
stages. 


Key words: Probiotic, Sub gingival bacteria, Gingivitis, 
plaque index, gingival index. 


Mann-Whitney U & Wilcoxon W test showed no significant differences for the mean Plaque& 
gingival Indices for zero day (0.170, 0.724) respectively ,while significant difference (0.000,0.000) for 
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the mean Plaque& gingival Indices at 20 day respectivel. Pairwise comparisons, ANOVA & Duncun 
test showed significant effect of probiotic on the mean total count of sub gingival anaerobic 
bacteria (strict & facultative)for three stages follow up,. that the total number of strict anaerobic 
bacteria on O day , 10 day and 20 day are decreased significantly compare with control group 
which showed no significant effect. 


Conclusion: Probiotic admiration improved the effect clinical and microbiological diagnostic 
parameters. 


Introduction 


Periodontal disorders are characterized as long-term inflammation of the tissues that support teeth, 
which causes the structures that support teeth to gradually deteriorate. . Sender etal,(2016) 
Approximately 20-50% of individuals worldwide are affected with periodontal disease, and the 
prevalence of the condition is anticipated to rise in the coming years, especially as the world's 
population ages. Nazir et al,(2020) . The reversible type of periodontal disease known as gingivitis is 
brought on by microbial assault, which irritates the gingival tissues with chemicals that are produced 
from subgingival microbial plaque deposits. Murakami etal,(2018). A wide variety of microbial 
communities may be found in the subgingival crevice. After the development of gingivitis and 
periodontitis, which are regarded to be consecutive phases of periodontal health degradation, 
modifications in the composition of these communities take place. These diseases are characterized by 
inflammation of the gums and the tissue that surrounds and supports the teeth.It is unclear, however, to 
what degree microbiota associated with health and gingivitis are protective, or if these communities 
support the sequential expansion of periodontitis-related taxa. Moreover, it is unknown whether these 
communities play a role in the progression of periodontitis.This research is one of the unique ways 
employing probiotic to control the microbial community. Its purpose is to increase our understanding 
of the dynamics of the microbial sachem community disturbances both before and after gingival 
inflammation, as well as to examine the impact of various treatment options. Abusleme ef al,(2021). 
Controlling gingival inflammation may be accomplished by mechanical or chemical means. Gingivitis 
treatment is very important for avoiding the progression of gingivitis to the irreversible type of 
periodontal disease. Singh etal,(2018), Chapple etal,(2015). Different microbial species populate the 
human skin as well as all mucosal surfaces, which has led to the realization that host-microbiota 
interactions are an inherent and necessary component of human physiology. This realization has 
helped to contribute to the field of microbiome research. Araos etal,(2019) . Even the most current 
evidence-based recommendations for the treatment of caries and periodontal disease continue to be 
dominated by therapeutic approaches that are centered on the removal of oral bacterial biofilms 
without regard to the kind of bacteria that are present. Fan et al,(2021), Schwendicke etal,(2020). 
Microorganisms that have a Positive Influence on the Health of Their Host and Are Referred to as 
Probiotics. Microorganisms are referred to be probiotics when they impart a health benefit on the host 
when they are taken in sufficient quantities. Examples of these include several strains of the bacteria 
Lactobacillus spp., Streptococcus spp., Bifidobacterium spp., and Bacillus spp., as well as the yeast 
Saccharomyces spp. boulardii Funieru etal,(2017). Interfering with the metabolism and/or 
environmental circumstances of other microbes that are fighting for the same space and/or substrates 
enables probiotics to suppress the growth of those other microorganisms. This may take place as a 
result of a number of different processes, such as a shift in the pH level of the surrounding 
environment or an increase in the concentration of reactive oxygen or nitrogen species (ROS; RN), 
which is caused by the creation of metabolites such as organic acids, peroxide, or nitric oxide. Fukuda 
etal,(2011), Rosier etal,(2020) 
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MATERIALS AND METHODS 
Study Population 


The research was carried out in gingivitis patients using a clinical trial strategy that included of 
randomization, double blinding, placebo control, and parallel groups. The Research Ethics Committee 
of the College of Dentistry at the University of Mosul gave their stamp of approval to the protocol, 
informed consent, and subject information sheets by assigning them the reference number UoM. 
Dent/H.OM.61/22.. Subjects attending the Faculty of periodontal disease , University of Mosul, 
College of Dentistry (Mosul , Iraq), from February to November 2022 were screened. 30 patients (17 
female and 13 male) aged between 18 and 55 years were included in the study (Alkaya, B., et al,2017 ) 
patients suffering from gingivitis were divided into two groups: The test group 15 patients that will 
give probiotic supplement as chewable tablets for 20 days(Chandran, et al, 2023), and the control 
group 15 patients, also suffered from gingivitis when taking a placebo in the form of lozenges that 
were shaped like probiotic pills. nevertheless, the lozenges did not contain any probiotics. During the 
course of the research, the participants were kept in the dark about both the contents of the pill and 
their specific therapy.. (Borrel,etal 2021) The patients were selected according to the following 
inclusion and exclusion criteria: Inclusion Criteria included patients range age 18-55 years (Montero, 
Eduardo, et al.), have clinical sign and symptoms of Chronic gingivitis , the presence of gingival 
inflammation, as determined by BoP, in more than thirty percent of sites, with probing depths of less 
than three millimeters, without radiographic bone loss and evident attachment loss owing to 
periodontitis, did not get probiotic supplements, did not have antibiotics during the last month, and did 
not have gingivitis. (Montero, Eduardo,et al(2017), Standardized oral hygiene instructions, consisting 
on the use the same type of brush, the same tooth paste without invasive ingredient and for standard 
brushing time Nadkerny, et al( 2015) , female should not be pregnant or breast feeding ,patients didn’t 
suffering from any other oral infection/inflammatory disease or systemic disease, didn’t undergo any 
periodontal treatment the last six months ago Exclusion Criteria: Any patient don’t follow the 
inclusion criteria will be excluded from the study, use antibiotics Systemic disease &other oral 
disease,pregnant women, history smoking habit or any allergy( Eduardo,et al2017 ). 


Probiotic supplement 


The probiotic pills, which are manufactured by NatureWise in the United States and sold under the 
brand name Oral Health Chewable Probiotics, include 3 billion CFU each tablet (110 mg), and one 
item has a total of 50 tablets. BLISM and BLIS K12TM are registered trademarks of Blis 
Technologies Limited, and the technology behind them is protected by United States patent no. 
6772912. BLIS Technologies Limited is the owner of the trademarks BLIST and BLIS M18TM, 
which are also the subject of United States patent no. 7226590. Composition: Lactobacillus casei 
subsp. casei, Lactobacillus paracasei Lpc-37, Lactobacillus plantarum, Lactobacillus reuteri, 
Lactobacillus salivarius, Bifidobacterium lactis BI-04, Lactobacillus rhamnosus GG, Bifidobacterium 
breve Bb-03, Bifidobacterium infantis, Streptococcus thermophilus, Streptococcus salivarius BLIS-K- 
12, Streptococcus salivarius BLIS-M-18; Other Ingredients: Isomalt, inulin, microcrystalline 
cellulose, glyceryl behenate, dicalcium phosphate, natural peppermint flavor, natural spearmint flavor, 
stevia leaf extract. Contains no wheat, soy, gluten, eggs, tree nuts, peanuts, fish, or shellfish. 


Patients Clinical Examination 


Under the illumination of artificial light, a dental examination was carried out on the dental chair 
located at the Periodontics Department. Under the direction of the periodontist, one examiner was 
responsible for both the evaluation and collection of clinical characteristics.. The clinical parameters 
that had been used in this study to assess patient's periodontal conditions, included the plaque 
index(Silness and Loe, 1964) &gingival index (Lée and Silnes, 1963) 
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Probiotic consumption: 


Recruitment and selection of participants attending the Teaching Hospital/ College of Dentistry/ 
University of Mosul, College of Pharmacy/ University of Mosul. After brushing teeth, chew or 
dissolve twice tablet daily, according to the instruction of product leaflet . The samples were collected 
in three phases the zero phase this stage is before the patient takes the chewable tablets , the second 
phase samples were taken on the tenth day 10 after probiotic consumption, and the third phase samples 
were taken on the day 20 (Chandran, et al, 2023) . 


Sample Collection 


Sub-gingival plaque sample was taken from the affected site , supra gingival plaque was removed by 
cotton pledgets ,the site was isolated well to prevent salivary contamination & dried from saliva using 
a cotton roll , the sample was taken by inserting single sterile paper point size 45 (Alph-Dent 
Company, USA)for 30 seconds into the sub gingival area. 


Microbiological work 
1. Serial dilution 


Dilution was carried out using 5ml sterile thioglycholate broth tubes to adjust the dilution to be 
hundred dilution 50 microliter of the broth was withdrawn from each tube using the micropipette, four 
dilutions tubes were used, the tubes were sterilized in autoclave at 121C for 15 min. The dilution series 
was carried out by adding 50 microliters from each stock patient sample by micropipette to the first 
tube in the dilution, then to the second ,third and fourth tube, 100 microliters from each dilution tube 
were transported by micropipette to inoculate blood agar plate for each dilution tube two blood agar 
plates were inoculated one for facultative aerobic growth in candle jar for 48hrs at 37 C° and the other 
for strict anaerobic growth incubated under by adding a gas pak and incubating for 7 days (Goncziet al 
2021) at a temperature of 37C 


2. Counting 


After the incubation period the bacterial growth were observed on the blood agar plates and comparing 
the growth with the dilutions, it turned out to be more clear and easy to count and isolate and 
differentiate between the forms of colonies on the surface of the media. It is dilution No. 10-2, that is, 
the second tube after the stock, as it was often relied upon in counting bacteria, where the number is 
between 30-300 A colony and also in the ease of isolating different types of bacteria, where all types 
of bacteria were counted in general and the number was multiplied by the reciprocal of dilution, i.e. 
multiplied by 100, and we got the CFU for each sample 


Bacteria/ml = Number of colony (CFU)* 1/Diluent 


In addition to the counting of bacteria, there was also the isolation of colonies that appeared to be very 
different from one another, as well as the microscopic examination of multiple colonies. The smear 
preparation was given a gram stain, and then it was examined under a light microscope with the 
assistance of an oil immersion lens in order to identify the various shapes of bacteria. 


Statistical analysis 


The data were processed with the SPSS® version 24. statistical and subjected to 
Fredmans(nonparametric) , Mann-Whitney U & Wilcoxon W, one-way analysis of variance One way 
ANOVA -Test, Duncan test and Pairwise Comparisons . P<0.05 consider statistically significant . 
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Results 


The Effect of probiotics supplements on Mean Gingival Index and Plaque Index by Fredmans 
test. 


Samples were distributed into three stages first stage 0 day , second stage10 day and third stage20 day 
after taking probiotic supplements Table (1) Fredmans test showed that there was no significant effect 
(0.557, 0.078) for plaque index & gingival index respectively for control group , for test group who 
received probiotic supplement showed significant effect on the Plaque Index(P< 0.000) , the difference 
between 3ed-1* stage for the test group (P=0.03) , between 3ed-2"° stage (P=0.036) and between 2nd- 
1st(P=0.03) 


significant effect on the gingival index (P= 0.000) , the difference between 3ed-1* stage for the test 
group (P=0.000) , between 3ed-2™ stage (P=0.006) and between 2nd-1st(P=0.006) 


Table (1) The Effect of probiotics supplements on Mean Gingival Index and Plaque Index by 
Fredmans test. 


Index No. Sig* Test groups -Time 
samples 
PI Control 45 0.557 
group 
PI Test groups 45 0.000% cane a ey 
0.000 0.036 0.03 
GI Control 45 0.078 
group 
GI Test groups 45 0.000* ca ay a as ae bi 
0.000 0,006 0.006 


The Effect of probiotics supplements on Mean Gingival and Plaque Indices by Mann-Whitney U 
& Wilcoxon W 


Comparing the mean plaque and gingival indices records for test group at the three stages follow up. 
The plaque index showed no significant effect at the 0 day (170), the plaque index showed significant 
effect at the 10 day (0.006)and the plaque index showed significant effect at the 20 day (0.000).The 
gingival index plaque index showed no significant effect at the 0 day (0.724), showed significant 
effect at the 10 day (0.000), showed significant effect at the 20 day (0.000).show in table (2) 


Table (2) The Effect of probiotics supplements on Mean Gingival and Plaque Indices by Mann- 


Whitney U & Wilcoxon W 
Index No. Mann-Whitney U Wilcoxon W P Value 
PIO day 15 79.500 199.500 170 
PI 10 day 15 47.500 167.500 .006 
PI 20day 15 10.500 130.500 .000 
GI 0 day 15 104.000 224.000 724 
GI 10 day 15 20.000 140.000 .000 
GI 20 day 15 1.000 121.000 000 
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The Effect of probiotics on the mean total count sub gingival Anaerobic Bacteria for three stages 
follow up Descriptive analysis 


Table (3) and the means total count of anaerobic bacteria (C.F.U/ml) for test and control groups at 
different stages follow up and showed the differences in figure(1) . The total count of the strict 
anaerobic sub gingival bacteria for test group the means were (23313.507, 11353.866 , 7189.252) for 
the (Day 0, Day 10, Day 20) respectively showed the differences on blood agar in figure (2), the total 
count of the facultative anaerobic sub gingival bacteria for test group the means were 
(25180.173,13673.866 ,8722.586 ) for the (Day 0, Day 10, Day 20) respectively showed the 
differences on blood agar in figure(3), The total count of the strict anaerobic sub gingival bacteria for 
Control group the means were (24806.840 ,25180.533 ,24722.586) for the (Day 0, Day 10, Day 20) 
respectively showed the differences on blood agar figure(4), the total count of the facultative anaerobic 
sub gingival bacteria for Control group the means were (21166.840, 20140.533, 20820.786) for the 
(Day 0, Day 10, Day 20) respectively showed the differences on blood agar figure(5), the total count 
of the black pigmented anaerobic sub gingival bacteria for test group the means were (6140.173, 
3260.533, 3029.252) for the (Day 0, Day 10, Day 20) respectively and the total count of the black 
pigmented anaerobic sub gingival bacteria for Control group the means were (8440.173, 7240.533, 
7969.25) for the (Day 0, Day 10, Day 20) respectively. figure (1) showed the differences all stages 
&groups between as on histogram 


Table (3) The mean of Sub gingival An aerobic Bacteria for three stages follow up Descriptive 


analysis 
Groups Time Mean SD* Sample 
No. 
Strict An aerobic total Day 0 #23313.507 17353.160 15 
count for test gp. Day 10 11353.866 + 7579.467 IS 
Day 20 7189.252 + 2477.414 15 
Test Facultative Day 0 25180.173 + 19219.827 15 
An aerobic Day 10 13673.866 + 9899 .467 15 
Day 20 8722.586 + 4010.748 15 
Control Day 0 24806.840 + 18846.493 15 
Strict An aerobic Day 10 25180.533 + 21406.134 15 
Day 20 24722.586+ 20010.748 15 
Control Facultative An Day 0 21166.840+ 15206.493 1S 
aerobic Day 10 20140.533+ 16366.134 15 
Day 20 20820.786+ 16108.948 15 
Test black pigmented Day 0 6140.173+ 179.827 15 
Day 10 3260.533+ -513.866 15 
Day 20 3029.252+ -1682.586 ie) 
Control black pigmented Day 0 8440.173+ 2479.827 I3 
Day 10 7240.533+ 3466.134 ji) 
Day 20 79692542 3257.414 


*SD=stander division 


538 | Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org 


Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons 
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 


CAJMNS Volume: 04 Issue: 03 | May-Jun 2023 


Estimated Marginal Means of MEASURE_1 
number 


25000 
20000 


15000 


10000 


Estimated Marginal Means 


5000 


contol 
black 
pimented 


control test black 
facultative pigmented 


control 
strict 


test stict test 
facultative 


groups 


Fig(1) Show Effect of probiotics on the mean of Total Count of sub gingival Anaerobic Bacteria 
for three stages 


The Effect of probiotics on the mean of Total Count of sub gingival Anaerobic Bacteria by One 
way ANOVA -Test 


in table (4) One way ANOVA show that there was significant difference(P= 0.000) between the mean 
total count of test strict anaerobic group for the three stages follow up , showed significant 
difference(P= .000) between the mean total count of test facultative anaerobic group for the three 
stages follow up, no significant difference(P= .0 .838) between the mean total count of control strict 
anaerobic group for the three stages follow up, no significant difference(P= .0 . 993) between the mean 
total count of control facultative anaerobic group for the three stages follow up, showed significant 
difference(P= .000) between the mean total count of test black pigmented anaerobic group for the 
three stages follow up and showed no significant difference(P= .000) between the mean total count of 
control black pigmented anaerobic group for the three stages follow up. 


Table (4) The Effect of probiotics on the mean of Total Count of sub gingival Anaerobic Bacteria 
by ANOVA -Test 


Sum of Squares df Mean Square F Sig. 
Test strict Between Groups | 1879344444.444 2 939672222.222 | 44.269 000 
Within Groups | 891510468.667 42 21226439.730 
Total 2770854913.111 | 44 
Test facultative | Between Groups | 1942541777.778 2 971270888.889 | 72.993 000 
Within Groups | 558870666.667 42 13306444.444 
Total 2501412444.444 | 44 
Control strict | Between Groups | 16507111.111 2 8253555.556 178 838 
Within Groups | 1947092000.000 | 42 46359333.333 
Total 1963599111.111 | 44 
Control Between Groups 632930.178 2 316465.089 007 993 
facultative Within Groups | 1871415680.400 | 42 445575 16.200 
Total 1872048610.578 | 44 
Test black Between Groups | 49328444.444 2 24664222.222 | 20.187 000 
pigmented Within Groups 51314666.667 42 1221777.778 
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Total 100643111.111 44 
Control black | Between Groups 512444.444 2 296222.222 024 .976 
pigmented Within Groups | 445470666.667 42 10606444.444 
Total 445983111.111 44 


The Effect of probiotics on the mean of Total Count of sub gingival Anaerobic Bacteria by 
Duncan test 


Table (5) Duncun test showed that the mean of test strict anaerobic bacteria on 0 day , 10 day and 20 
day are decreased significantly after taking probiotics supplements and to compare with control strict 
anaerobic bacteria is not show significant , test facultative anaerobic bacteria show significantly effect 
after taking probiotics supplements against the control facultative anaerobic bacteria and test black 
pigmented bacterial groups not show significant effects on O& 10 day like control black pigmented 
bacterial groups but on 20 day show significantly effect 


Table (5) The Effect of probiotics on the mean of Total Count of sub gingival Anaerobic Bacteria 
by Duncan test 


Time No. Subset for alpha = 0.05 
groups 
1 2 3 
test strict3ed stage ifs} 4833.33 
test strict 2nd stage 15 9800.00 
test strict Ist stage 15 20333.33 
test facultative 3ed stage 15 6366.6667 
test facultative 2nd stage 15 11786.6667 
test facultative lst stage 13 22200.0000 
control strict3ed stage 15 22366.6667 
control strict 2nd stage 15 23293 .3333 
control strict 1st stage 15 21826.6667 
control facultative 3ed stage 15 18464.8667 
Control facultative 2nd stage IS 18253.3333 
Control facultativelst stage 13 18186.6667 
test black pig. 3ed stage 15 673.3333 
test black pig 2nd stage 15 1373.3353 
test black pig Ist stage 15 3160.0000 
control black pig. t3ed stage 15 5613.3333 
control black pig 2nd stage 15 DIDI I 99 
control black pig Ist stage 15 5460.0000 


The Effect of probiotics on the Mean Total Count of sub gingival Anaerobic Bacteria by 
Pairwise Comparisons 


Results of pairwise multiple comparison table (6) showed the mean difference between (test &control 
groups) for the three stages follow up, on 0 day showed no significant intergroup difference between 
test strict & control strict Anaerobic Bacteria (p=1.000), for test facultative and control facultative 
groups (p=0.926) and for test black pigmented Bacteria and control black pigmented Bacteria 
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(p=1.000) , on 10 day showed significant intergroup difference between test strict & control strict 
Anaerobic Bacteria (p=0.000), for test facultative and control facultative groups (p=0.000) and for test 
black pigmented Bacteria and control black pigmented Bacteria (p=0.59) and on 20 day showed 
significant intergroup difference between test strict & control strict Anaerobic Bacteria (p=0.000), for 
test facultative and control facultative groups (p=0.000) and for test black pigmented Bacteria and 
control black pigmented Bacteria (p=0.62) 


Table (6) The Effect of probiotics on the Mean Total Count of sub gingival Anaerobic Bacteria 
by Pairwise Comparisons 


Time Group (1) Group(J) Mean Difference Std. Error Sig.” 
(I-J) 
Day 0 test stict control strict - 1493333 2119.371 1.000 
test facultative | control facultative 4013.333 2119.371 .926 
test black contol black -2300.000 2119.371 1.000 
pigmented pigmented 
Day 10 test stict control strict -13826.667° 1342.095 .000* 
test facultative | control facultative -6466.667° 1342.095 .OO0* 
test black contol black -3980.000 1342.095 .059 
pigmented pigmented 
Day 20 test stict control strict -17533.333 1675.428 .000* 
test facultative | control facultative -12098.200° 1675.428 .000* 
test black contol black 4940.000 1675.428 .062 
pigmented pigmented 


Based on estimated marginal mean 


*The mean difference is significant at the 0.05 level.b. Adjustment for multiple comparisons: 
Bonferroni 


a b c 


Fig(2) Result for The Effect of probiotics on media culture for the Total Count of Anaerobic 
Bacteria to the test group for strict anaerobic three phases : a.First phase =0 day b.Second phase 
=10 day c.Third phase = 20 day 
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Fig(3) Result for The Effect of probiotics on the Total Count of Facultative An aerobic for test 
group for facultative anaerobic on three phases : a.First phase =0 day b.Second phase =10 day 
c.Third phase = 20 day 


a b c 


Fig(4) Result for The Effect of placebo on the Total Count of Anaerobic Bacteria for controll 
group for strict anaerobic on three phases: a.First phase =0 day b.Second phase =10 day c.Third 
phase = 20 day 


a b c 


Fig(5) Result for The Effect of placebo on the Total Count of Facultative An aerobic bacteria for 
controll group for facultative anaerobic on three phases : a.First phase =0 day b.Second phase 
=10 day c.Third phase = 20 day 
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Discussion 


In recent years, research on the use of probiotics for the prevention of dental and periodontal diseases 
has progressed considerably, with advances in the characterization of specific probiotic strains, and of 
the quantities and frequency of administration needed to secure beneficial effects in certain oral 
disorders (Iniesta et al.2020) Different studies used probiotic bacterial strains (Sinkiewicz et al.,2019 
yand (Iniesta et al.2020) used combination of L. reuteri ATCC 55730 and ATCC PTA 5289. In our 
study we used the ( Lactobacillus casei subsp. casei, Lactobacillus paracasei Lpc-37, Lactobacillus 
plantarum, Lactobacillus reuteri, Lactobacillus salivarius, Bifidobacterium lactis BI-04, Lactobacillus 
rhamnosus GG, Bifidobacterium breve Bb-03, Bifidobacterium infantis, Streptococcus thermophilus, 
Streptococcus salivarius BLIS-K-12, Streptococcus salivarius BLIS-M-18 ).Our study showed that 
plaque and gingival Index were significantly decreased in test group patients who administered 
probiotics for 10 day and 20 days ,with no significant reduction for control groups (patients who 
administered a placebo) analyzed by Mann-Whitney U and Wilcoxon W statically (de Almeida Silva 
Levi etal 2023). (Penala etal, 2012) Researchers who examined the impact of a probiotic mouthwash 
containing Lactobacillus salivarius and Lactobacillus reuteri on the periodontal indices of patients 
with chronic periodontitis found that the application of probiotics in the mouthwash and sub-gingival 
form along with scaling and root planning (SRP) treatment for 15 days (Ranjith,et al 2022) could 
significantly reduce plaque index and bleeding on probing (BOP). (de Almeida ,etal 2023) This 
double-blind, randomized, placebo-controlled clinical trial evaluated the adjuvant effects of 
Bifidobacterium lactis HNO19 on the treatment of plaque-induced gingivitis. The effects of 
professional prophylaxis leading to reduced gingival bleeding were observed in both the test and 
control groups at 2 weeks. From 2 to 8 weeks, gingival hemorrhage continued to decrease substantially 
in the experimental group, but not in the control group. It is possible to hypothesize that the probiotic 
strain employed promotes immunomodulation, one of the principal mechanisms of action of 
probiotics. (Monteagudo-Mera A,2019. Within-groups statistically significant differences in GI scores 
were analyzed using Friedman test (de Almeida Silva Levi 2023). In our study fredmann statistical 
analysis test that compared within stages of test group , showed high significant effect (0.000) of 
Plaque Index between third stage (20 day), first stage (0 day) and third stage compared with second 
stage (0.036) and compared second and first also were significant (0.03). For gingival Index this test 
compared between stages, third stage(20 day) with first stage (0 day) that showed high 
significance(0.000),third stage(20days) compared with second stage(1Odays) showed significantly 
(0.006) and compared second(10day and first (Oday) stages showed also significant reduction (0.006). 
So probiotics chewable tablets revealed significant effect on plaque and gingival Indices that reduced 
after 0 day , 10 and 20 days follow up. (Alanzi, etal 2018) significant reduction (P<0.001) was noted 
in the total salivary bacterial counts of the test group. The short-term daily consumption of LGG and 
BB-12 probiotic lozenges improved the gingival health in adolescents and decreased the microbial 
counts of A. actinomycetemcomitans, and P. gingivalis. Hence probiotic supplements may serve as a 
simple adjunct to standard oral care for promoting the oral health in adolescents. Alanzi et al, (2018). 


This study showed reduction in the mean number of total count of microbial sub gingival plaque for 
test group on 10 day and 20 day ,with concomitant reduction in mean number of total count of black 
pigmented bacteria in sub gingival plaque compared with control group were no significant effect 
noted in the total counts of sub-gingival microbiota and along for black pigmented pathogens after 
follow up . in our study the time of probiotics admiration wasn’t exceeding 20 day to assure founding 
lactobacillus during 20 days(Chandran, et al, 2023). The study of (Morales etal, 2018) the evaluating 
the clinical and microbiological effects of L. rhamnosus administered once a day for three months and 
azithromycin indicated that the adjunctive use of L. rhamnosus and azithromycin during initial therapy 
resulted in comparable periodontal clinical improvements compared with mechanical therapy alone. At 
the microbiological level, the total cultivable microbiota decreased substantially in the probiotict SRP 
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and antibiotictSRP groups, while the percentage of P. gingivalis decreased in all groups compared to 
baseline (P 0.05). In the placebo(SRP) group, the prevalence of black-pigmented P. gingivalis (P. 
gingivalis) decreased. There were no significant differences between the groups, however. 
in another stud the three-month follow-up , Streptococcus-containing probiotics significantly 
decreased the CFU/ml of T. forsythia, P. gingivalis, A. actinomycetemcomitans, Fusobacterium 
nucleatum, and Prevotella intermedia in the probiotic and placebo groups, but there were no significant 
differences between the groups.in another studyThere was a decrease in the number of CFU/ml of P. 
gingivalis, A. actinomycetemcomitans, and P. intermedia in the quadrants of patients who took 
probiotics (L. reuteri DSM-17938 + ATCC PTA 528) in the study by Vivekananda et al. (2010). 
in another studyOur research focused on the quantitative change in periodontal pathogen (counts) 
throughout periodontal illnesses and covered different types of plaque-induced gingivitis. To provide 
definitive findings, we also included research using several probiotic strains. in another studyBecause 
of its antibacterial components, the most popular probiotic, L. casei.subp.casei, was said to have the 
ability to defeat pathogenic microorganisms. It was also said to have an immunomodulatory impact on 
the host (Britton, 2017). 


Recommendation 


long-term studies are needed in larger population across all age ranges and ethnic groups to obtain 
more consistent clinical results, and to determine if probiotics need to colonize the oral cavity to cause 
a beneficial effect. 


Acknowledgment 


The authors would like to the acknowledge to university of mous! ,clinics college of dentistry for the 
financial support of this project 


Ethical approval 
The study was approved by the local Ethics Committee (registration number UoM. Dent/H.OM.61/22 


subject’s information sheets were approved by the Research Ethics Committee of College of Dentistry 
University of Mosul with the reference number UoM. Dent/H.OM.61/22. Subjects attending the 
Faculty of periodontal disease , University of Mosul, College of Dentistry (Mosul , Iraq), from 
February to November 2022 were screened 


Funding 


The research, writing, and/or publishing of this paper were all done without any financial assistance 
from the author(s). 


Reference 


1. Abusleme, Loreto, et al. "Microbial signatures of health, gingivitis, and 
periodontitis." Periodontology 2000 86.1 (2021): 57-78. 


2. Alanzi, A., Honkala, S., Honkala, E., Varghese, A., Tolvanen, M., & Sdderling, E. (2018). Effect 
of Lactobacillus rhamnosus and Bifidobacterium lactis on gingival health, dental plaque, and 
periodontopathogens in adolescents: a randomised placebo-controlled clinical trial. Beneficial 
microbes, 9(4), 593-602. 


3. Allaker, Robert P., and Abish S. Stephen. "Use of probiotics and oral health." current oral health 
reports 4 (2017): 309-318. 


4. Araos , R .; D'Agata , E.M.C. The human microbiota and infection prevention . Infect . Control 
Hosp . Epidemiol . 2019 , 40 , 585-589 . 


544 | Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org 


Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons 
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 


2, 


ie 


14. 


IS. 


16. 


Ty 


18. 


19. 


CAJMNS Volume: 04 Issue: 03 | May-Jun 2023 


Borrell Garcia, C., Ribelles Llop, M., Garcia Esparza, M. A., Flichy-Fernandez, A. J., Marqués 
Martinez, L., & Izquierdo Fort, R. (2021). The use of Lactobacillus reuteri DSM 17938 and ATCC 
PTA 5289 on oral health indexes in a school population: A pilot randomized clinical 
trial. International Journal of Immunopathology and Pharmacology, 35, 20587384211031107. 


Borrell Garcia, Carla, et al. "The use of Lactobacillus reuteri DSM 17938 and ATCC PTA 5289 on 
oral health indexes in a school population: A pilot randomized clinical trial." International Journal 
of Immunopathology and Pharmacology 35 (2021): 20587384211031107. 


Botero JE, Rosing CK, Duque A, Jaramillo A, Contreras A. Periodontal disease in children and 
adolescents of Latin America. Periodontology 2000. 2015;67(1):34—57 


Caglar E, Topcuoglu N, Cildir SK, et al. (2009) Oral colonization by Lactobacillus reuteri ATCC 
55730 after exposure to probiotics. International Journal of Paediatric Dentistry 19(5): 377-381. 


Chandran, Anju, et al. "Effectiveness of Probiotic Yogurt in Moderate Gingivitis: A Randomized 
Clinical Trial." Research Journal of Pharmacy and Technology 16.1 (2023): 241-244. 


. Chapple, Iain LC, et al. "Primary prevention of periodontitis: managing gingivitis." Journal of 


clinical periodontology 42 (2015): S71-S76. 


. de Almeida Silva Levi, Yara Loyanne, et al. "Effects of oral administration of Bifidobacterium 


animalis subsp. lactis HNO19 on the treatment of plaque-induced generalized gingivitis." Clinical 
Oral Investigations 27.1 (2023): 387-398. 


Fan, Weihua, et al. "Epidemiology and associated factors of gingivitis in adolescents in 
Guangdong Province, Southern China: a cross-sectional study." BMC Oral Health 21.1 (2021): 1- 
¥. 


Fijan S. Microorganisms with claimed probiotic properties: an overview of recent literature. Int J 
Environ Res Public Health. (2014) 11:4745-67. doi: 10.3390/ijerph1 10504745 


Fukuda S, Toh H, Hase K, Oshima K, Nakanishi Y, Yoshimura K, et al. Bifidobacteria can protect 
from enteropathogenic infection through production of acetate. Nature. (2011) 469:543-7. doi: 
10.1038/nature09646 


Funieru C, Klinger A, Baicus C, Funieru E, Dumitriu HT, Dumitriu A. Epidemiology of gingivitis 
in schoolchildren in Bucharest, Romania: a cross-sectional study. J Periodontal Res. 
2017;52(2):225—32. 


Geraldo BMC, Batalha MN, Milhan NVM, Rossoni RD, Scorzoni L, Anbinder AL. Heat-killed 
Lactobacillus reuteri and cell-free culture supernatant have similar effects to viable probiotics 
during interaction with Porphyromonas gingivalis. J Periodontal Res. (2020) 55:215—20. doi: 
10.111 1/jre.12704 


Gonczi, N. N., Strang, O., Bagi, Z., Rakhely, G., & Kovacs, K. L. (2021). Interactions between 
probiotic and oral pathogenic strains. Biologia Futura, 72(4), 461-471. 


Hill C, Guarner F, Reid G, Gibson GR, Merenstein DJ, Pot B, et al. Expert consensus document. 
The International Scientific Association for Probiotics and Prebiotics consensus statement on the 
scope and appropriate use of the term probiotic. Nat Rev Gastroenterol Hepatol. (2014) 11:506—14. 
doi: 10.1038/nrgastro.2014.66 


Laleman I, Yilmaz E, Ozcelik O, Haytac C, Pauwels M, Herrero ER, et al. The effect of a 
streptococci containing probiotic in periodontal therapy: a randomized controlled trial. J Clin 
Periodontol. 2015;42(11):1032-4126- 


545 | Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org 


Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons 


Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 


CAJMNS Volume: 04 Issue: 03 | May-Jun 2023 


20. 


ZL. 


22. 


23: 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


a 


32, 


33. 


34. 


Lloyd-Price etal,(2016) Lloyd-Price J, Abu-Ali G, Huttenhower C. The healthy human 
microbiome. Genome Med. (2016) 8:51. doi: 10.1186/s13073-016-0307-y 


Mann, Soyon, et al. "Isolation, characterization and biosafety evaluation of Lactobacillus 
fermentum OK with potential oral probiotic properties." Probiotics and Antimicrobial Proteins 13 
(2021): 1363-1386. 


Mkhoyan, G. R., et al. "The use of an Ozone Generator that Produces Ozone Using Ultraviolet 
Radiation for Ozonize the Contact Medium in the Treatment of Gingivitis of Young 
People." Journal of International Dental and Medical Research 15.1 (2022): 250-254. 


Monteagudo-Mera A, Rastall RA, Gibson GR et al (2019) Adhesion mechanisms mediated by 
probiotics and prebiotics and their potential impact on human health. Appl Microbiol Biotechnol 
103:6463—-6472. 


Montero, Eduardo, et al. "Clinical and microbiological effects of the adjunctive use of probiotics in 
the treatment of gingivitis: A randomized controlled clinical trial." Journal of clinical 
periodontology 44.7 (2017): 708-716. 


Morales, A., Gandolfo, A., Bravo, J., Carvajal, P., Silva, N., Godoy, C., et al. (2018). 
Microbiological and Clinical Effects of Probiotics and Antibiotics on Nonsurgical Treatment of 
Chronic Periodontitis: a Randomized Placebo- Controlled Trial with 9-month Follow-Up. J. Appl. 
Oral Sci. 26, e20170075. doi: 10.1590/1678-7757-2017-0075 


Murakami S, Mealey BL, Mariotti A, Chapple ILC. Dental plaque-induced gingival conditions. J 
Periodontol. 2018;89(Suppl 1):S17—27 


Nadkerny, Purnima Vidyesh, et al. "A comparative evaluation of the efficacy of probiotic and 
chlorhexidine mouthrinses on clinical inflammatory parameters of gingivitis: A randomized 
controlled clinical study." Journal of Indian Society of Periodontology 19.6 (2015): 633. 


Nazir ,M.; Al - Ansari , A .; Al - Khalifa , K .; Alhareky , M .; Gaffar , B .; Almas , K. Global 
Prevalence of Periodontal Disease and Lack of Its Surveillance . Sci . World J. 2020 , 2020 , 
2146160. 


Olczak-Kowalczyk D, Gozdowski D, Kaczmarek U. Oral health in polish ffteen-year-old 
adolescents. Oral Health Prev Dent. 2019;17(2):139-46 


Pangsomboon, Kanokporn. Biosynthetic substance (s) from lactobacillus paracasei HL32 for 
porphyromonas gingivalis control in periodontal diseases. Diss. Prince of Songkla University, 
2007. 


Paone P, Cani PD. Mucus barrier, mucins and gut microbiota: the expected slimy partners? Gut. 
(2020) 69:2232—-43. doi: 10.1136/gutjnl-2020-322260 


Papapanou , P.N .; Sanz , M .; Buduneli , N .; Dietrich , T .; Feres , M .; Fine , D.H .; Flemmig , 
T.F .; Garcia , R .; Giannobile , W.V .; Graziani , F .; et al . Periodontitis : Consensus report of 
workgroup 2 of the 2017 World Workshop on the Classification of Periodontal and Peri - Implant 
Diseases and Conditions . J. Periodontol . 2018 , 89 ( Suppl . $1) , $173 - $182 . [ CrossRef ] 


Pera , P .; Menini , M .; Pesce , P .; Bevilacqua , M .; Pera , F .; Tealdo , T. Immediate Versus 
Delayed Loading of Dental Implants Supporting Fixed Full - Arch Maxillary Prostheses : A 10 - 
year Follow - up Report . Int . J. Prosthodont . 2019 , 32 , 27-31. 


Ranjith, Ambili, Niyas Bin Nazimudeen, and Kamalasanan Vijayakumary Baiju. "Probiotic 
mouthwash as an adjunct to mechanical therapy in the treatment of stage II periodontitis: A 


546 | Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org 


Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons 


Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 


CAJMNS Volume: 04 Issue: 03 | May-Jun 2023 


33: 


36. 


OTs 


38. 


39, 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


randomized controlled clinical trial." International Journal of Dental Hygiene 20.2 (2022): 415- 
421. 


Rosier BT, Moya-Gonzalvez EM, Corell-Escuin P, Mira A. Isolation and characterization of 
nitrate-reducing bacteria as potential probiotics for oral and systemic health. Front Microbiol. 
(2020) 11:555465. doi: 10.3389/fmicb.2020.555465 


Salzberg SL. Open questions: How many genes do we have? BMC Biol. (2018) 16:94. doi: 
10.1186/s12915-018-0564-x 


Sanz M, Herrera D, Kebschull M, Chapple I, Jepsen S, Beglundh T, et al. Treatment of stage I-III 
periodontitis-The EFP S3 level clinical practice guideline. J Clin Periodontol. (2020) 47:4—60. doi: 
10.111 1/jcpe.13290 


Schwendicke F, Splieth CH, Bottenberg P, Breschi L, Campus G, Domejean S, et al. How to 
intervene in the caries process in adults: proximal and secondary caries? An EFCD-ORCA-DGZ 
expert Delphi consensus statement. Clin Oral Investig. (2020) 24:3315—21. doi: 10.1007/s00784- 
020-0343 1-0 


Sender R, Fuchs S, Milo R. Revised estimates for the number of human and bacteria cells in the 
body. PLoS Biol. (2016) 14:e1002533. doi: 10.1371/journal.pbio. 1002533 


Serrano, J., Escribano, M., Roldan, S., Martin, C. & Herrera, D. (2015) Efficacy of adjunctive 
chemical plaque control in managing gingivitis. A systematic review and meta-analysis. J Clin 
Periodontol 2015; 42 (Suppl. 16): S106—-S138. 


Singh AK, Hertzberger RY, Knaus UG. Hydrogen peroxide production by lactobacilli promotes 
epithelial restitution during colitis. Redox Biol. (2018) 16:11—20. doi: 10.1016/j.redox.2018.02.003 


Sutula, J., Coulthwaite, L. A., Thomas, L. V., & Verran, J. (2013). The effect of a commercial 
probiotic drink containing Lactobacillus casei strain Shirota on oral health in healthy dentate 
people. Microbial ecology in health and disease, 24(1), 21003. 


Tekce M, Ince G, Gursoy H, Dirikan Ipci S, Cakar G, Kadir T, et al. Clinical and microbiological 
effects of probiotic lozenges in the treatment of chronic periodontitis: a 1-year follow-up study. J 
Clin Periodontol. 2015;42(4):363-72 


Tierney BT, Yang Z, Luber JM, Beaudin M, Wibowo MC, Baek C, et al. The landscape of genetic 
content in the gut and oral human microbiome. Cell Host Microbe. (2019) 26:283-95. doi: 
10.1016/j.chom.2019.07.008 


Tomazoni F, Vettore MV, Zanatta FB, Tuchtenhagen S, Moreira CH, Ardenghi TM. The 
associations of socioeconomic status and social capital with gingival bleeding among 
schoolchildren. J Public Health Dent. 2017;77(1):21-9. 


Trombelli L, Farina R, Silva CO, Tatakis DN. Plaque-induced gingivitis: case defnition and 
diagnostic considerations. J Periodontol. 2018;89(Suppl 1):S46—73 


Underhill DM, Gordon S, Imhof BA, Nunez G, Bousso P. Elie Metchnikoff (1845-1916): 
celebrating 100 years of cellular immunology and beyond. Nat Rev Immunol. (2016) 16:651-6. 
doi: 10.1038/nri.2016.89 


West N, Chapple I, Claydon N, D'Aiuto F, Donos N, Ide M, et al. British society of P, implant 
dentistry guideline group P. BSP implementation of european s3 - level evidence-based treatment 
guidelines for stage 1-i11 periodontitis in uk clinical practice. J Dent. (2021) 106:103562. doi: 
10.1016/j.jdent.2020.103562 


547 | Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org 


Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons 


Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 


